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Abstract of J P9 176228 
PROBLEM TO BE SOLVED: To provide a 
production process, whereby a low &alpha - 
olefin polymer (e.g. a low 1-hexene polymer) 
can be produced in a high yield with a high 
selectivity and industrially advantageously 
without complicated operations. SOLUTION: In 
the process for producing a low &alpha -olefin 
polymer by using a chromium catalyst, the 
catalyst used at least comprises a chromium 
compd., a nitrogen compd. having a carbon- 
nitrogen double bond in a nonarom. ring (a 
compd. having an endocyclic imino group), 
and an alkylaluminum compd. 
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nmm i ] y uj*%mn£mt& a-tiy < > 

fg-MfgZS*^^£#Mfgfl^ (BIT, rjift 

m o mm i tfafj«« ^ yfis-^ft^sBt 

[ it^ii 3 ] »i*k s y mmitimifi. rm-m: 
( i ) x-mtitit^xhummxi^zimn 

2 R1 

R m MCl n 

(HKsS ( 1 ) «f , R 1 ^^R*(i7K«^tL<{i^» 
11 *> <b 2 0 o X t i k Tft 0 , 

JflJ!«iilc7)gl3, 4, 5, 12, 13&tfl4Jfe&»6S! 
fcffft-STC*?**. m, nli0gm^4, 1 s£ n S 5 , 
2£m+n£5«:SiJaU m + nOfiii;McD«i:-|Sc 
■ffi»^C*4. R(±7fc*JS ; pt>L<li|iaP5»l3&>fe2 

o (Mtwfib ^xh^\ mtmmx-h <o , m ** 2 tu: 

^ffim^s^ta -^7 4 y t isnsfc&tts 
•£ £ it*I| 2 X(± 3 tclBtftw «-^7< yffiS^frto 

■Gem 

a $-vj*{tmzftt>m(mza-*), 7 <>m? 

n A fLiVI ; ] ^ 7, A £lf*II 2 -4 WM^fclEfsOer 
[ff*lI6 ] S|*K S ;mttte$mW9vJ*tt& 

m^&mmmz. « 7 ^ ym^r/H^r/i^ 
-uMtummA-fm^m 2-4 « wijw;ib»o 
« 4 y\m^<mmm, 
[|f*Il7] 7uMt^m^mm.Mza-^v7 
4 y, r/i^/iyr/i/S^A-ft^ $.iX8sF*H s y* 
nm^mzmxtmrnm 2-4 oM^tts«ioa 



Mza-*V7 <y, mm ^ym^t^m. my 

uMt^^mx-ttmm^A^mixMztm^a 

-*]/7 j yimikfacommm. 

im$m ] y n&it-m. mw s yg#*^ 

mm*^*SA^rsiii*ii 2 -4 owiMdEfio 
« -yfv-7 4 y\m^mmmm, 

-jTU7 ^ yffifi-&flt#±i: LT 1 -^Vf-tr yfftl.fi 
1 — 9 cofflfiMc: ISf^) a-^t/7-( y ffifi~£#;^ 

[0001] 

x^y^ 1 -'vJf-ty^flct 4 V 

m.\ , fi- ,mm>- mw*x t-s _ > <sx * « 
- ^ ^ yffiS^oMiS*i£t?|-t 

[0002] 

[^*«Sffi] jfe{C*«BH#^li, ^IB¥7 - 1 6 5 8 
15#&«£i5Vvt» ^nAil, 75 y, «-^7^ 

y, fe±vr;^^r^s-»?A«ojSjitoErt£*s©t5 

it til?, a-^7-fy«fifi^RJS*«3*s«ttf 

■5*ffitii*Lfc. iwMCIiif, mz^uyff) 

xf>\^A vm&mmmxi&'&i-it t izx 
tv^mm it mix. «-^7^y? i&m&t s * 

[0003] 

[ L i 9 fc t S HII ] L*> L =5r*s t , #ifff 
7 - 1 6 5 S 1 5^|g{=ie«83ftfc*^-Cfi, IMS 

ifc, W77U*#It9 3/0 3 5 0tfB»^ 

ommTn-txtzwtmm.m^^t ^ x&m 
[0004] mmmzm^ztitz h nx 

ft 9. *«BWti. *I?t^if^LT'X^S^fiJfcl- 
h ZbifiX'% h a-7$U7 4 y ffifi^#cO 

[0005] 

WJffifflt^^ll a-^-V7^y«ffifi^MJ£, 
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[00 06] ±E«04n^*t^lS5fltt, 
^7 -f y^fm^ft^l^fifcfcfc^T . ?oAlii 

t. rws/Mt^ftj fcv^ ) . &yr;^ 

)IT)V 5 - n? A^^ffl^io-tt^ b Bg^lM^ £ f£ 
[0007] 

7/1/ S A-ft^ft fc » b % l> I«£ Srffi 

[00 08] #f&HJ!T*ffiffl£*l3 ? aAflteftli, 
SCrXl T^tlS. fit. HKit*, Xli, ffi«cO 

6ffit"S> o , jjewswo 1 1 LTii 2 a±.mt I 

w 

[0009] imskixii. smsamm i—3 on 

i—hm, /3-^h#/l/*'3->7l/^ /S-^hxxfVl/ 
&t3£V7$. YW&WeaZtil. Jft4bJc*Sfc l/TIi 

TU-^S, T5;WS, y^p^y^yxx/l/^f 

^Wbtn>„ ««stLT«i, slits, mmm^y 

*, ^p^y^aW&ftS. 
[ 0 0 1 0 ] #i U^nAft£*l4, T/W * 

^fcl4?n-MlV)-t-:Th*s^\ ?pA(III)7 
-fcf-^7-feJ-7— k ?pA(III) b'j7;WD7*f 
/1/7-feb^-k ^nA(lll)A.df^7;^ar-bf-;P 
7-fer7-k (HI) (2, 2, 6, 6-fh 

7^f-;U-3, 5-*<T?>=J%1— b) . Cr (Ph 
COCHCOPh) 3 (fILi;T"Ph(i7x-7^^ 
-f, ) „ ?PA(II)7-fer-k ?PA(III)7-teT- 
k ?PA(III)-2-xf-/l/'\.df-+J-/x-k 
(UDOVx-K ?pA(III)-J- 7f^-h, Cr 
(CH 3 COCHCOOCH 3 ) 3 , J&ffcSI— ?nA, ig-ffc; 
il^nA, m-ftm-^PA, m-ftmr^PA, 3<Xfc 



[ooiii^ ±ia«^pAft^itii^4W*t 
jb» t =srsa* «> ffsitfflffl-r & ; t s . 
ftfcLTti, mm. mm. 'jyttdmrn^^-t^t 
^m^frt,wRafi&» nmm^it^kLx 

\±. 7$y. TSK^Wbil. HftfWfc 

^f;W;l/A7SK N-^f;l/*;^7S k T-U 
y. ^ho^y-fe'y, fb7^f/l/ifP->'y7Sy. 
yif;i-7;y. yrnwsy, ^vx^-ivi? 

[0012] ±iagS##ffc£$sfc LT(±, I7f/k 

K Th7hKn77>, y'^^-tfy, yif;l/X-f 
;k y^h^yx^y. ^'j/^^A, MJ^^-fA, 7 

;k r-b h T)Virt bWimi^tih . 

[ o o i 3 ] jjau >m^mk ixn. ^^f- 

;l/*x*;l/7 5 K. ^^f^iVt^yX MJ75 

m^it^kLX\±. I8«, 

yb\ TbyAi-vyxiV^y, f^7iy, y'^f-^ 

[00 14] ft->T, ^PA^fttm^ffi-^-frt^b 
3-;Wigfls s 7Sy|g*. xbU;H|fr N *X7^ySS 

^^-x-x^m^Wbifii>» mmzii, c 

r C 1 3 • 3 TH F (i^fTHFlif h5t Kn75 
y&^-f. ),CrCl 3 -3dioxane,CrC 

1 3 - (CH 3 C0 2 -n-C 4 H 9 ) , C rC 1 3 ■ (CH 
3 C0 2 C 2 H 5 ) , C r C 1 3 ■ 3 ( i - C 3 H 7 OH) , 
CrC 1 3 ■ 3 [CH 3 (CHj) 3 CH (C 2 H 5 ) CH 2 
OH],CrCl 3 '3pyridine 1 CrCl 3 - 
2 ( i -C 3 H 7 NH 2 ) , [CrC 1 3 ■ 3CH 3 CN] 

■CH 3 CN, CrC 1 3 ■ 3PPh 3 (iit"Ph(i7 
x-/HJif„ ),CrCl 2 -2THF,CrCl 2 

■2pyridine,CrCl 2 -2 [(C 2 H 6 ) 2 N 
H] , CrCl r 2CH 3 CN, CrCl 2 -2[P 

(CH 3 ) 2 Ph] mtWfbtli. 

[0015] ?nM^ftt LTii, KflsKSHgJSECT 

iiiv^yWM-. &- / rY3-X'fiv<?)7-^yk(rM, a 

yx^I^fiW^iiS. 7nA«#l«/I- 

ft. 7/^^Mft, 7xX/Hgft^tLT{i, Cr (c 
Q) 6 . (C G H E )Cr (CO) 3l (CO) 5 Cr( = 
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CCH 3 (OCH 3 ) ) , (CO) s Cr (=CC e H 
5 (OCHg) ) , CpCrC 1 2 CitCpl^n 
^■yj^-jvm*^. ) , (Cp*C rC 1 CH 3 ) 2 

&*t. ) . (CH 3 ) 2 CrC l^A*t*S3ii6. 
[0016] ^nA£3lt fcWSfcWSrifwfflttfc: 

< t hm^mmmfm^iii . % tx , tuMt^m 

[0017] *^HBT«ffl"f s 

■t&^WMitiz^x'hMfkw mmz^ 1-7-f-i 

-i^n^yf-y, l-riM-i^n-Mf-fey, l-T-f-i 
-^n^vr-fy, l-TiM^-i^n^y^'xy, 1- 
rf-2,5-y^f/H,3-y?n^.y^y'xy, 1-7-f- 
3 , 4- f-/I/-l , 3- y 9 y y* yl y , l-T if-2 . 3, 4- 
h'J^f;H,3-y?n^y^yiy, l-r-f-lj-vy- 
n^fyxy, 1-^-2,6-^^-1,3-^^0^ 
fyiy, l-Tlf-l^-i^n^y^iyxy, 9-7*-f-t" 
y?n(4.3.0)yM(9),6(7)-yxy?: t ft 

5. ;ft£>«3*>, mzi-7-f- 1 , 3-y?or;i 
vlMS*»ofc<o*«ff * L< , *T"i 1 -T-f- 
1, 3-y^O^V^yXy, l-T-tf-2, 5-^/^-71-1, 
3-yy-o^yy^xy, l-r if -3, 4-^^-1,3-^^ 
n^y^y'xy, l-T-f-2,3,4-1- iMf-rt^-i^n 
^y^y'xy, 9-T-f'-fc">-^o(4.3.0)/^-l(9),6(7) 
-yxyfiilCS^Lu. 

[ 0 0 1 8 ] itz. MM 5 /S#1fll^Wc(^ ±ie 
t /-I -If" n^r^lti'L rl'i J 'I "ifrtf 

it^mtms, 4, 5, 12, 1 3X(ii4i^7c«w 

(KT. 1 -iHimSi™it!|'J 1 ii.:) ) tcomm 
*»i iJ-r-M • „ -H-L-^aiLfiLL UfL 

y>7A, j&iiyf y hj -/-a, mmt^y. 

^nnf^y, H^y";!-:? ->?.£,, fx (yy-n^y 

y-j/x-/!-) y/pa^Wy^oU b', BftffcA?^ 

;l-7/kiXi>Ay?niJ b\ yX^y7/y$- r /-Ay*n 
UK, HSall^-fS, ^f;H^nny7X y'y<f- 
/^ony^y, MJ^f/Wnny5y> 0i&ft^' 



Bit®. y-troTtvI/A. tSlM^yy, M^?n 
[ 1 ±Sdft!)liriUE^'iAr/M Tff^Sy 

jf, ^flenasBfljft**^ 1 ) M«-asrs^fci£f4 

Lfci>«, 2) 1-T-f-l, 3y?n7;Wyxy(?) 

[0020] ifttcosirt-f s y^#-ft^-ftioa 
TlUfcS ( 1 ) 1 -Tif- 1 , 3 -y^n 

[0021] 
[ft 2] 




R m MCl n 



[0022] (HfeiUl)*. Ri*^R*(i7j<*^ 
t> L < JiKfStK 1 2 0 oifl-tt*** oTtii ^Jfrffc* 

tivn MiiJfSI«^c7)^3, 4, 5, 12, 13B.V 
14mfrkmatl&7c3lirCS>h. m, ni±0^mS4, 
l^ng5, 2gm+n^5JI£L, m+n^fliiM 
<0flfiRt-Srt-ift^T* & . Rii7j<*M^t L < iiM 

*st 1 2 0 ffitmtfb r>xt>^ ^mwmmx'fo 

^. ) 

[002 3] ±IB^+, MtiT^S-^A, y-^f«, ¥ 

m-mu\ mRt/mtn-nM^ntx. ±m^m 

1-T-f-l, 3-y-^a^y^^xytfgt^ffi 
TU^fflt&^lii, filEl ) -4 ) «4SIi<0ffi 

ft^V\ 2 tic, Srt-f SyS^-ftiif^t LTli, M 

[0024] aw-f s ^fleasg'fiasjfc wft 

( 1 ) Sy{t#^t^f7n*^™&^+, fi 
Bm^lUm, ( 2 ) to-7l-X(if u-MSffllb 
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&mm&mzm&*. &m?>mrF. attorn 

g^*iStt#*£fflslTT .y^k^iid:.. ( 3 ) b~ 

[0025] zcnmcommt ixit^^-y, s-?ck\ 
^y. "vr?>\ ^y-t'y, f/kxy, i^yoil 

yf^x-fvL-S, ?nn*u, mt^f-^y^ 

RipAl (OR 2 ) qHrXs 
[0 0 28] Rifc±VRM4, J&Rfttfilftl 

£ftU pi40<pS3, qiiOSq<3. rfiOSr 
<3. st±0£s<3<9*;h^<3ftr*oT, LA»t> 
P + q + r + s = 3?*£ft*f|-r. ) 
[00 29] ±M^7)V^)V7>V^=-^Mt^%b IX 
ti. Mi. ifTK-«( 3 ill. b D7;Mr/!/7^ 
R' 3 A 1 

R'pA 1 X 3 _ p ( P {il . 5Sp<3 ) 
R!pA 1 (OR 2 ) 3-p 
( P (iO<P<3. ffJUIil. 5S P <3) 

R 1 PA 1 H 3 _ p 
(p(iO< P <3, nt L<(±1. 5S P <3) 
[00 3 1 ] JJE»7/l^l'7/l'5-^i^£*0>£tt 
MfcLTii, MM^T/l^x^ HJXihM/T^ 

[00 32] *f6HB( = tj^-c(i N ±IEW#ftHSE)S»*>t 

%&Mm&mLx. mm*x\ a -*u7 4 

ycDi&m^mts: -5 . ? n -M^ijfc T)V*)VT)V 5 x 

& a - 5f ly 7 4 >-ffiS^r#cO*$a t S^TffiV >fc V ffl 
[ 0 0 3 3 ] & , ±ie«#£^Jg«L««« ofe, 7 n 
•^v^iictt^U fi~y ^nM3tr;l-W 



[0026] ±fSh°n-^X(4h°n-/H$ffti LT 
(4, tn-;K 2, 5 -i^^bu-zk 3, 4-v 
;*^/Hfn-/k 2, 3, 4-MM^/H?o-/k 
3, 4-y'7nntn~/K 2, 3, 4, 5-fl-7? 
□Db'o-/K 2-7-fe^-/l-bu-/k 3, 3' , 4, 
4' -rb^f-^top^^y^J^SfiS. ±IB 
( 1 ) - ( 3 ) CDHmcD? hX'\$. bo-;l/X(4bn- 

•Mfc^ftfc LTIi. Tia-M^ ( 2 ) X'^iilT)^ 

[0027] 
[ft 3] 

•••(2) 

Sx^h^. HSit (4) T-^SilS^o^'y^T 
/W^I/T^S-^A^ft. -HRsS ( 5 ) ?jS3ilS7 

^rj^yr^pr^sx^^i:^, -^(6)t-^ 

£ft6*»tt7/I^7/I^xi>Aftim 2ri>W 
Sris. fet+cDR 1 , xisJ;tfR»<ojaBiirlB 

[0030] 
Ut4] 

•••(3) 
... (4 ) 
•••(5) 



•••(6) 

:3) 

[0034] ±iawft£co&«Ht«{i, il#*fc!4, 
i ) mm $/^^ik-&famf7)v*)V7)Vz:-^j± 
Ktimftmmwz. a-ti 7 < >W7umui 

3) 7vMk£m^ti®mwz^ a-^vy^y, m 

4) 7)v*)i7)v*-^Mt^mi^mm.^z^ a - 

5 ) ?ni,(l:rrfi, JR|*i-< S /^^fb^. 7*4^^1 

iz%>inz£LmmzmAt&iT&. %tiz£~?xmo z 

btfX%&. ^LX, mtrftffiSii. KlSm^ 

zmmLxmmzht, 

[0035] ^mzio^X^ ^7uMt^Wc 

bit. &mcvrmmco^j:t>-f, ^wymm^a- 
^17 yjk m 1 m mizts^xi>fr 
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T)v*)iT>v s -^Mt-sm t ti^^m-^mmx^ 
m\mm& < % t mm ■. &m *> &xn%\, w . & 

[00 36] -fSMyfe, tvAte&fok T)V*)lT)V$i 
X, tMj^&mzk^X^^&T)l*)V-7viMt-£ 

[0037] ^wmza^x. mma-^uy^ykt 
xit, mm2~~3o<rmm£tdt4m®(7)a-jfis7 

y. i-7t>, l-^-fcv, i-:*?f>\ 3-* 
l -7'f y , 4 -jx^- i -^yf-ymtmf 
!>tlt>. *K=, Jff4«-*V7 4yi:LTx^vy## 
MTft 0 , x^y y^^ZgfrT*!. 1 -^-fey 

[0038] #fflnzts^x. mmtLxii, f^y, 
*\y?y, 3-^^-i]/^y^y, <\7?y^ 

;^?n^t^, r#Uyl^K«m-2 0<7)g[ft 
afcfiflKR^ffift&tofe*, ^>^>, f-/lxy, dp 
yyy, xf-zKy-tfy, ;xy^-yy, rf^Uy^ 

yy, y'^nnij'y, f'J^nnx^y, -rhy^n 
nx? y^ftf^n^ft^bfc*. ? nn^y-fe' 

y, iS7uvKy^ym<7)^v?yim^Mmk*mw 
mmtixmztii* ztim. ^mx-m-tt 

[0 0 39] M3 fL./-fL'M< 6 *?'>Jrrt f : 'la 

-*V7 4 ymmt Lxm^z z t £>t# 

-socoa-^y^y^ffiffl^fi&j^ SSTJS^co 
«-^-y7^y^«fSLv^ 

[0040] jg&fc LT(4, Mf^#4-7c0l! 



mi-*-* : - : - . U"t Mtn iL I 4 1 

[0041] *5fifflti5^T. ^oA>fb^fiscOffiffl* 
J4.. ifflBElU"? Wl'SfctK 0X1 0^-0. 

5moUfiL<l±l. 0X10" 6 -0. 2mol s 
Mfc*?iL<«41. 0xl0- 6 -0. OSmolcoSI 

!4. ;nAt»lmo 1 S/fQ. IS50mmo 1 J5J. 

0. lmo \lZj±ff&n&£^\ ZIX. ±M 
(4, !{fl . oxio* mo l T'ftSo tfz. MM 5 
y^^t^Offifflfiii, ^nA-f^Ul mo 1 i^fc 
0 , )i^0 . 0 0 1 m o 1 filhT* 0 , # i L< (40 . 
0 0 5-1 OOOrno 1 . Mtffi L<i40. 0 1-1 

oomo i ommtzrii,, 

[0042] *&HJ!fcfc{tS^fiS8±0~2 5 0°CT" 

< (4 2 0-1 OCCTftS. Rf^BtSimB^ 
L2 50kg/cm2^ttffl*>#,aBiL,#6* f , il« 
14. 100kg/cm'HTT+»?i4. ?o.M[^r 

mxa -*V7 a vitxi&m&t &mzit&tet 

OKfEJ±^{4tJ±^^L2 5 0 k g/c m^«HA>fc 
aH?tft*36*. 2kg/cm2iy±t'«MS^:l=it 

jSi^ffi Ll\ -tLT, SSWHJi, a&l 2 
0 B#r B l #i t < (4 0 . 5- 6 BtPalcOfgHt $fL& o 
[ 0 0 4 3 ] £ StJSJB3tt±®#5L ^S^^fctl 

mt^contixh^x t ± < , simsiiw* 
* ^ 4> If. f§Mi£14& VHSftcwiil^wrftJi^MA t 
ii5«0T*f4U\ ft#^^S7K*«0*(4, **4J«£Et 
Lt, aSO. 1-1 0 0kg/cm 2 , L<(41. 

o-sok g/ cm 2«iEiit$ai=„ Boe*«gtt*° 

■Cff**>*i, 0IR§^!t«-^lx7^yffiS^#:!4, ^ 

mt-t&fcftzmmxwti ; t *«t# 

[0044] ^nA^«BSE«fi!)S^(fi: LTis^I^ 5 7 

^iIi(4*^l¥^^T14=5rV^\ Srt^ S/g-E^frftn 
»*#?ttl.itK4;D. l-^-fey&±frtLfc« 

^„ 

[0045] 



( 7 ) 



1 7 6 228 



mm i (mm s i <?&m) 

^-ftlvtZmtfzl 0ml «yal/y?ft^^~5 

(O. 15 6mmol)^HSI*SlfiiLt„ 
2, 5-y^f/I/b"nwK0. 1 5 6 mm o 1 ) cOJg 

fl^wjgjafcin*. i mmmnLfz^. 1 -rif- 
2, 

r^s-^AftjDtt (iift-f $y*a*ffc£ft- i ) £ 

[0046] 1 H — NMR (CDC 1 3 , TMSlf, H 
1 ) 

5 = 7. 77 (d, J = 5. 1Hz. 1H) 

6. 69 (dd, J = 5. 1, 0. 9H z, 1H) 

5. 0 (m, 1H) , 2. 77 (d, J = 2. 8Hz, 
3H) 

1 . 6 0 (d, J = 7. 4Hz, 3H) 

[0047] mm2 mM s 2co 

H*3«y^*ffljl!tl 0m 1 «yal/y^fCX^5 
s- £ Aft«£^*»Ji L fc« , MW fcffv «5:# 6 , 
M»xf-;PT;l'S-^ ( 0 . 3 1 2mmo 1 ) <7)n- 
^Tfymm, WML** ( 0. 156mmol)«n 
-"s.7°?>1M, 2, 5-^f/H^n-/K0. 15 
6mm o 1 ) «3n-^7*y»»££eO*fcA*lfc. IS 

l&K9S^-fec7)l -Tf-2, 

*>*. 

[0048] 1 H — NMR (CDC 1,, THSlf, M 
2) 

5 = 7. 77 (d, J = 5. 1Hz, 1 H) 

6. 6 9 (dd, J = 5. 1 , 0. 9Hz, 1H) 

5. 0 (m, 1H) , 2. 77 (d, J = 2. 8Hz, 

3H) 

1 . 6 0 (d, J = 7. 4Hz, 3H) 
is C- NMR (CDC 1 3 , TMS^I, [g3 ) 
5=1 87. 8, 1 63. 3, 1 30. 2, 75. 5, 
19. 8, 15. 8 
C-H COSY5|f4tSL/t 0 
[0049] H»J 1 

1 2 0 °C(7)K»TSPSSS6® U;3 0 0ml co^- h 7 

is-fifmk&mx, Mmmmrnrntrz, z\<r>^~ 
\- 9 v -yizii 3 k s / c m ^ m 1 5 mmm mitz 



2 0ml). 3g|*K 5 1 ( 0 . 156 

mmo 1)00. 5m\Uit^^\yymm, tiZVYV 
X^/I/7/I/$-7A ( 0. 6 2 4mm o 1 ) <7)n— "vT 

3n «BBE7^-H*t^nA (III) -2-xf-;^ 

Jf-tyx-l- (25 mg, 0.052mmol)On- 

? ymmz ttfiyUf . n -^.r y >-^#c«(i 1 2 

2ml ;nAf3t b UX 

[00 50] :t-h?Iy-7"£8 0°CtM*iU 
&t vC. 8 0 xrexf - ^ >- £t« 7 ^ - i 0 #A L 
?: x-f I- > E!__fc ') L . 9uJ,[imW 

71111 t^AS iixf - V yfiOffifi^BBSS 
StLfc. Xfl/V?:M* ! 3 5kg/cm't^|,it" 

SAL. M^35kg/cm2|;, SMSJ 
80rj(;*t^L^„ 3 0M. 7SrM^(c 
W t tz . h ? I— 70E77 

Bwr^sffofea, rant ± o-csjcjs+oitt^u 

•7- (±t LTiJfJxf-H') &^Si^*L.Ta-5j-ly 
[005 1 ] H»J2 

n-\7^y(120ml), l-Tlf-2, 5-i^f- 
3-v-^o^y^vxy-^tr^Sx^Aft 

MJ(0. 156mraol)(00. 5m\WL*+Vy 
mSL* fcitfMJxf-^T^Sx^A (0.6 24mm 

0 i ) <r>n-^r?vmM**~\-?v~y'm\mzc\<r) 

liT'ttatf ftfNDftb 0 1 » ##M 1^2, 5 - i?X * 

- l , 3->-?tKO ^^xy-fS-fbT^i-^A-ftt 

^(0. 156mmol)«lml«n^77yi* 
iCMJX^-/l-T^S-7A (0.6 24mmo 1 ) On 
-^ryy«fS2rJlli^M^n-^7^> (120m 

i :» § f£t »-c ^- h ? i. -mmizmmtmi 
-ofzz\tammmnit^zK^i^rz. 

^-Hz^Lfz. 
[00 52] 

«Jl*l>f 5 JWm\Y/^- 1 «0ffcb 0 t^rt^ 5 7^ 
2 Sffiffl Lfc ; fc Whii^Jf 1 1 IBHUtR 

E£*To t i ^ , wmzm^wmwrn^ La-^u 

[0053] ^MM4 

S«»H^T. ^ST" h;ny(2ml)ift2, 5 - 
y7f/H;n-;K5 8. 9 1mg, 0. 62 mmo 
1) tSnClj (109. lmg, 0. 42 mmo 

1 ) SRiES-frfc. 1 5»ffSifife^^Wi 
ffaiLfc. intbUxf-^r^l-S-^AOb^xyfg 



(8) 
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KIM, 3 . 1ml) ZMl. m&T 1 5^KJ6S 

mew 1 h - n m mmitfi-oK tz*>. i - r-r- 

2, 5-^^-1, 

fi«tCr (2EHA) 3 (lOOmg, 0.2 1m 

mo i ) zmi. 5ftmm&T&fo^td^ imzw 

£Lfc*£ft* «fetf):*>f A- ( 0 . 5 5 8 g ) j&sfcfefi 
fc. iW^^Mc^^o^tfy (10ml) SrJp^, 

[ o o 5 4 ] set. mm 1 t iHittta^Tt 300 

(10 0ml) t3j:l^±IETi^5L,!tSii?S»±S*}fi 
0. 4 7mltanife. ^-h^V-7Sr8 0 <, C(cSPfi 

8kg/cm2fc=5rl»^T"«AL. M^38kg/c 
m*£, RJEiaK£8 0 , Cfc:«8fLJt. 3 0^fiL 



m m m 
1 2 



mwrn (*:■» 


HP(122)+DCM(0.5) 


HP (123) 


ericas 


Cr(2EHA) 3 


Cr(2EHA) 3 


Crffc£fo* (rag) 


25 


25 


CHfc^ft (iranol) (a) 


0.052 


0.052 


5 (mmol ) (b) 0.156 


0.156 


Et ; Al (nmiol ) (c) 


0.624 


0.624 




DMP 


pyrrole 


«BSEjS^Jt(a:b:c) 


1:3:12 


1:3:12 


<«M(g)> 


68.85 


3. 13 


<ajs^(w«)> 






C4 


0.22 


1.50 


C6 


91.55 


85.21 


C6 4^1-hexene ^S(w«) 


98.80 


94.35 


C8 


0.51 


1.72 


C 10-20 


7.70 


5.82 


C 22-30 


0.00 


0.00 




0.02 


5.75 




2754 


125 


<®®m> 


51000 


2317 










*-2 





m m m 

3 4 



[0055] *-h?ls-7<7)EJ}t:#mLXmzZ 

It. 

[00 56] m*. mWm,cr> r HPj lin—vr* 
>\ rDCMj l,±tmt^i-]yy^mL. rcHXj(iix 
:7n-\*-tf>SHL, Crft^ijSSOCr (2EH 
A) 3 «i^nA(I I I )-2-x^-;^^yx-hSr 

wl l . sf*i 4 5 /m^it^mmm^ d m p « 2 , 5 - 

^fik'n-*^t, 1 M/2 -Cffl^JtSrt 

■y s ym^it^mt. tttffimn&fmn ( 2 ) t 

a-^7^y/g-?nA ■ hrt'JS. 
[0057] 
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mtmrn (*:«u 


HP(122)+DCM(0.5) 


CHX 




Cr(2EHA) 3 


Cr(2EHA) 3 


Criti&m (rag) 


25 


4.5 


CritiS^ (mnol) (a) 


0.052 


0.0095 


mm s y^^itm umoi > (w 0.150 


0.028 


lit A. m 1 (c) 


0.624 


0.143 




DMP 


DMP 


M^^Wit(a:b:c) 


1:3:12 


1:3:15 





61.86 


11.33 


<fflcKjj-ffi(wt° 0 )> 






C4 


0.10 


0.003 


C6 £fa 


93.06 


98.20 


C6 +Wl-hexene ^M(wtZ) 


98.70 


99.90 


C8 


0.45 


0.58 


C 10-20 


6.35 


1.13 


C 22-30 


0.00 


0.00 




0.03 


0.04 




2175 


1941 


<imm> 


46700 


■17518 



[00 59] 

[Ei ] ##mi T^^n^airt-f sys^*^*- 



[02 3 ##W2^&*xfcaii*K 5 

2 W H - N M R X^f h iWtf-v - YmX'h h . 

[04 ] mM2Tftt>titzMM s y^-irwt^- 

2COC-H COSY<7)^-}-0T*J>&„ 
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(12) 
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(13) 
[04] 



1 7 6 228 



f 



i 



» g T s 



